The nuclear receptors FXR and LXRalpha: potential targets for the development of drugs affecting lipid metabolism and neoplastic diseases.
The orphan nuclear receptors FXR and LXRalpha have become challenging targets for the discovery of new therapeutic agents. Bile acids and hydroxysterol intermediates are the respective natural ligands of these two structurally and functionally closely related receptors. Both FXR and LXRalpha; are thought to play a major role in the control of cholesterol catabolism by regulating the expression of cholesterol 7alpha-hydroxylase, the rate limiting enzyme of bile acid synthesis. Reverse cholesterol transport might also be affected by FXR and LXR since they control the expression of PLTP and CETP, two proteins involved in the transfer of phospholipid, cholesterol and cholesteryl esters among plasma lipoproteins. A new class of potent synthetic activators of FXR, the 1,1-bisphosphonate esters, has been discovered which up regulate the Intestinal Bile Acid Binding Protein gene (I-BABP) as demonstrated for chenodeoxycholic acid, however there are no known synthetic activators yet identified for LXRalpha. The evaluation of FXR as a potential target for the development of drugs affecting plasma cholesterol can take advantage of the fact that the activators of FXR (farnesol, bile acids and the 1,1-bisphosphonate esters) have been studied in various in vitro and in vivo models. Administration of chenodeoxycholic acid to animals and man did not result in the increase in plasma cholesterol expected from a decrease in cholesterol 7alpha-hydroxylase expression. Like farnesol, the 1,1-bisphosphonate esters increase the rate of degradation of HMGCoA reductase and have the unexpected property of inducing hypocholesterolemia in normal animals. The natural and synthetic FXR agonists trigger differentiation, inhibit cell proliferation and are potent inducers of apoptosis. The 1,1-bisphosphonate ester SR-45023A (Apomine) is presently being developed as an antineoplastic drug.